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NOTICE

Thistechnical report does not necessarily represent final EPA decisions or positions.
It isintended to present technical analysis of issues using data which are currently available.
The purpose in the release of such reportsisto facilitate the exchange of
technical information and to inform the public of technical devel opments which
may form the basis for a final EPA decision, position, or regulatory action.






APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X
APPENDI X

I ¢ Tm m O O W >»

zZ2 Z O X«

Li st of Appendi xes

Dat abase Details and Cal cul ati on Met hods .

Vehicl e C assification Exceptions

Model Year 2001 Nanepl ate MPG Listings

Cty Driving Percentages

Best/ Worst Vehicles by Mddel Year

Data Stratifi
Data Stratifi
Data Stratifi
Data Stratifi
Data Stratifi
Data Stratifi
Data Stratifi
Data Stratifi

ed
ed
ed
ed
ed
ed
ed
ed

by
by
by
by
by
by
by
by

Vehi cl e type

Vehi cl e Type and Size
EPA Car O ass .

Wei ght d ass

Drive Type

Transm ssi on Type

Cyl i nder Count

Val ves Per Cyli nder

Fuel Econony | nprovenent Data

Page
Nunber
A-1
B-1
CG1
D1
E-1

G1
H1
-1
J-1
K-1
L-1
M1
N1



Appendi x A

Dat abase Details and Cal cul ati on Met hods

Li ght-duty autonotive technol ogy and fuel econony trends are
exam ned herein, as in preceding papers in this series [1-28],
using the |l atest and nost conplete EPA data avail able. The
sour ce dat abase was frozen in Decenber 2000.

Through nodel year 1999, the fuel econony, vehicle
characteristic and sal es data used for this report were obtained
fromthe nost conpl ete databases used for corporate average fue
econony standards and “gas guzzler” conpliance purposes. For al
practical purposes, these databases are stable and are not
expected to change in the future. For nodel years 2000 and 2001,
the fuel econony and sal es data used for this report were
extracted fromthe database used for the federal governnent's
fuel econony public information prograns: the Fuel Econony Quide
and the MPG | abel s that are placed on new vehicles. The vehicle
sal es data for 2000 and 2001 used for this report have been
adj usted, as necessary, to take into account sales data avail able
in trade publications at the tinme the database was frozen.

The fuel econony data used in previous editions in this
series of reports were unadjusted | aboratory data, wth no
correction for laboratory to on-road shortfall, alternative fuels
capability “credits”, or test procedure adjustnent. Accordingly,
the MPG values in previous reports in this series were always
slightly I ower than those reported by the Departnent of
Transportation (DOT) and significantly higher than those provided
in the Fuel Econony Guide. Al fuel econony averages in this
report are sal es wei ghted harnonic averages.

Use of Adjusted MPG

In past reports in this series, the MPG val ues that have
been used have been the | aboratory-based city, highway, and
conbi ned MPG val ues—+the sane ones that are used as the basis for
the fuel econony standards and the gas guzzler tax. Since the
| aboratory MPG val ues tend to overpredict the MPG achi eved in
actual use, adjusted MPG val ues are used for the Government’s
fuel econony information prograns the Fuel Econony Guide and the
Fuel Econony Labels that are on new vehicles. The adjusted city
MPG i s obtained by multiplying the | aboratory city MPG by 0. 90,
and the adjusted highway MPG is obtained by nmultiplying the
| abor at ory hi ghway MPG value by 0.78. |If a conbined *“55/45" MPG

* Nunbers in brackets denote references |listed at the end of
the text.
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value is calculated, the resulting MPG val ue is about 15 percent

| ower than the conparabl e value using the | aboratory-based MPG
values. It should be noted that an adjusted conposite MPG val ue
is not used in the Governnent’s Fuel Econony Information Prograns
di scussed above.

This report provides trends in adjusted MPG val ues in
addition to the | aboratory MPG val ues used previously. In this
way, the MPG trends can be seen for those who are interested in
| aboratory MPG and for those interested in MPG val ues whi ch can
be considered to be an estimate of on-road fuel econony. In the
Tabl es, these two MPG val ues are called “Laboratory MG~
“Adj usted MPG' and abbreviated “ADJ” MPG and “LAB" MPG

Where only one MPG value is presented in this report, it is
the “adjusted conposite 55/45 conbi ned MPG', i.e.

MPGe s = 1 / (.55/ MPGe + .45/ MPG)

where MPG. is .9 tinmes the | aboratory fuel econony on the EPA
Cty Driving cycle and MPG, is .78 tines the |aboratory fuel
econony on the EPA Hi ghway Driving cycle.

To facilitate conparison with data in previous reports in
this series, npost data tables include what the MPGg 4,5 val ue woul d
have been, had the | aboratory fuel econony val ues not been
adj usted downward, as well as the adjusted city, highway and
conbi ned 55/45 fuel econony val ues.

Al'l vehicle weight data are based on inertia weight class
(nomnally curb weight plus 300 pounds). For vehicles with
inertia weights up to and including the 3000-pound inertia weight
cl ass, these classes have 250-pound increnents. For vehicles
above the 3000-pound inertia weight class (i.e., vehicles 3500
pounds and above), 500-pound increnents are used.

All interior volunme data for cars built after nodel year
1977 are based on the netric used to classify cars for the
DOE/ EPA Fuel Econony Guide. The car interior volume data in this
paper conbine that of the passenger conpartnment and trunk/cargo
space. In the Fuel Econony @uide, interior volunme is undefined
for the two-seater class; for this series of reports, all two-
seater cars have been assigned an interior volune value of 50
cubic feet.

The light truck data used in this series of papers includes
only vehicles classified as |ight trucks with gross vehicle
wei ght ratings (GWWR) up to 8,500 pounds. Vehicles with GVWR
bet ween 8,500 and 10, 000 pounds are not included in the database
used for this report. Omtting these vehicles influences the
overall averages for all variables studied in this paper.
Currently, total sales of trucks with GWRR bet ween 8,500 and
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10, 000 pounds represent only about 6 or 7% of the total sales of
trucks wwth GWR of 8,500 pounds or |ess.

To the extent that trucks with GWR between 8,500 and 10, 000
pounds have | ower fuel econony than the average for the trucks
reported in this paper, the average fuel econony of the 0 to
10, 000 pound GWR |ight-truck fleet will be about 4% ower (and
the fuel consunption higher) than the val ues reported here.

In addition to fuel econony, sone tables in this paper
contain alternate nmeasures of vehicle fuel efficiency as used in

reference 17. “Ton-MPG is defined as a vehicle’s MPG nultiplied
by its inertia weight in tons. This nmetric provides an
i ndication of a vehicle’s ability to nove weight (i.e., its own

plus a nom nal payload). Ton-MPGis a neasure of powertrain/
drive-line efficiency. Just as an increase in vehicle MPG at
constant wei ght can be considered an inprovenent in a vehicle's
efficiency, an increase in a vehicle' s weight-carrying capacity
at constant MPG can al so be considered an “i nprovenent.”

“Cubic-feet-MPG' for cars is defined in this paper as the
product of a car’s MPG and its interior volume, including trunk
space. This netric associates a relative neasure of a vehicle's
ability to transport both passengers and their cargo. An
increase in vehicle volume at constant MPG coul d be considered an
i nprovenent just as an increase in MPG at constant volunme can be.

“Cubic-feet-ton-MPG' is defined in this paper as a
conbi nati on of the two previous netrics, i.e., a car’s MPG
multiplied by its weight in tons and also by its interior vol une.
It ascribes vehicle utility to the ability to nove both wei ght
and vol une.

Thi s paper also includes an estimate of 0-to-60 MPH
acceleration tinme, calculated fromengine rated horsepower and
vehicle inertia weight, fromthe rel ati onshi p:

t = F (HP/WI)f

where the values used for F and f coefficients are .892 and . 805
respectively for vehicles with automatic transm ssions and . 967
and . 775 respectively for those with manual transm ssions [29].

O her authors [30, 31, and 32] have eval uated the rel ati onshi ps
bet ween wei ght, horsepower, and O-to-60 acceleration tinme and
have cal cul ated and published slightly different values for the F
and f coefficients.

The 0-t0-60 estimate used in this paper is intended to provide
a quantitative tinme "index" of vehicle performance capability.
It is the authors’ engineering judgnent that, given the
differences in test nmethods for neasuring O-to-60 tinme and given
the fact that the weight is based on inertia weight, use of these
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ot her published values for the F and f coefficients would not
result in a significantly different 0-to-60 rel ative performnce
estimate. The results of a simlar calculation of estimated “top
speed” are also included in sone tables.

G ouping all vehicles into classes and then constructing
time trends of paraneters of interest, |like MPG can provide
interesting and useful results. These results, however, are a
strong function of the class definitions. C asses based on ot her
definitions than those used in this report are possible, and
results fromthese other classifications may al so be useful

For cars, vehicle classification as to vehicle type, size
class, and manufacturer/origin generally follows fuel econony
| abel , Fuel Econony @Guide, and fuel econony standards protocols;
exceptions are listed in Appendix B. In many of the passenger
car tables, |arge sedans and wagons are aggregated as "Large,"
m dsi ze sedans and wagons are aggregated as "M dsize," and
"Smal " includes all other cars. In sone of the car tables, an
alternative classification systemis used, nanely: Large Cars,
Large Wagons, M dsize Cars, M dsize Wagons, Small Cars, and Snal
Wagons with the EPA “Two- Seater, M ni-Conpact, Subconpact, and
Conpact” car classes conbined into the “Small Car” cl ass.

The truck classification schene used for all nodel years in
this paper is slightly different fromthat used prior to 1999 in
this series, because pickups, vans, and sports utility vehicles

(SUVs) are sonetinmes each subdivided as "Small," “Mdsize,” and
"Large." These truck size classifications are based primarily on
publ i shed wheel base data according to the following criteria:

Pi ckup Van SUWV
Smal | Less than 105" Less than 109" Less than 100"
M dsi ze 105" to 115" 109" to 124" 100" to 110"
Lar ge More than 115" More than 124" More than 110"

This classification schene is simlar to that used in many
trade and consuner publications. For those vehicle nanepl ates
with a variety of wheel bases, the size classification was
determ ned by considering only the small est wheel base produced.

Appendi x C lists the nodel year 2001 nanepl ates by size
class and their sal es-weighted average 55/45 MPG as of the data
freeze date.

Appendi x D contains information about how the factors used
in the 55/45 MPG calculation relate to the fraction of driving
that is “urban” and al so contains data on how the urban or “city
fraction” of travel has changed over tine.

A-4



Appendi x A

Appendi x E lists and describes the nost, and | east, fuel
efficient vehicles for nodel years 1975 to 2001. Thi s appendi x
al so includes the sales weighted fuel econony distribution data.

Appendi xes F through | contain a series of tables in which
the fleet is grouped into classes and stratified based on vehicle
type, vehicle type and size, EPA car class, and inertia weight
cl ass, respectively.

Appendi xes J through Mcontain a series of tables in which
the fleet is grouped into classes and stratified based on drive,
transm ssion type and nunber of gears, cylinder count, and by the
nunber of engi ne val ves per cylinder, respectively.

Appendi x N contains tables that provide detail ed data
related to the Fuel Econony Inprovenent Potential section of this
report.



